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WIRING BOARD AND MANUFACTURING 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
multilayer printed wiring board together 
with its manufacturing method wherein the 
high-frequency characteristics of a ground 
line and power source line are improved to 
prevent malfunction of an IC chip. 
SOLUTION: A large-diameter through hole 
36B at an outer peripheral part is a signal 
line. A small- diameter through hole 36A at a 
central part is a power source line and 
ground line, thus arraying multiple power 
source lines and ground lines and 
shortening the wiring length from an IC 
chip 90 to a daughter board 94. So, the 
inductance component of the power source 
line and ground line to the IC chip is 
reduced, preventing malfunction of the IC 
chip. 
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[Claim(s)] 

[Claim l]A multilayer printed wiring board allocating a through hole where 
paths differ in said core substrate in a multilayer printed wiring board which 
laminates a resin insulating layer between layers, and a conductor circuit by 
turns to a core substrate in which a through hole which connects the upper 
and lower sides was formed. 

[Claim 2]A multilayer printed wiring board having allocated a through hole 
of a byway in a center section of said core substrate in a multilayer printed 
wiring board which laminates a resin insulating layer between layers, and a 
conductor circuit by turns to a core substrate in which a through hole which 
connects the upper and lower sides was formed, and allocating a through 
hole of a major diameter in a peripheral part. 

[Claim 3]A multilayer printed wiring board of Claim 2 having mainly 
allocated a power source wire and an earthing conductor in a through hole of 
said byway, and mainly allocating a signal wire in a through hole of said 
major diameter. 

[Claim 4]A process of forming at least a process of forming a through-hole of 
a byway which serves as a through hole at the following (A): [ manufacturing 
method / of a multilayer printed wiring board provided with a process of - (B) 
] (A) core substrates, and a through-hole which becomes with a through hole 
of a major diameter at the (B) aforementioned core substrate. 
[Claim 5]A process of forming a through-hole of a byway which irradiates a 
center section of the following (A): [ manufacturing method / of a multilayer 
printed wiring board provided with a process of - (B) ] (A) core substrates 
with laser at least, or serves as a through hole with a drill, (B) A process of 
forming a through-hole which irradiates a peripheral part of said core 
substrate with laser, or serves as a through hole of a major diameter with a 
drill. 

[Claim 6]A manufacturing method of a multilayer printed wiring board of 
Claim 5 having mainly allocated a power source wire and an earthing 
conductor in a through hole of said byway, and mainly allocating a signal 
wire in a through hole of said major diameter. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing method of 
the multilayer printed wiring board which can be conveniently used as a 
package substrate which lays an IC chip, and the multilayer printed wiring 
board concerned. 
[0002] 

[Description of the Prior Art]The multilayer buildup wiring board is widely 
used for the package substrate. This multilayer buildup wiring board is 
formed by carrying out the build up of every one layer of the resin insulating 
layers between layers which equip with wiring the core substrate which 
provided the through hole used as a signal wire, a power source wire, and an 
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earthing conductor. In the IC chip of high frequency, if the high-frequency 
characteristic of a power source wire and an earthing conductor taken about 
by the package substrate is improved and impedance is not lowered, the 
electric power supply through a power source wire stops catching up, and the 
earth level through an earthing conductor is changed and it becomes a cause 
of malfunction. In the package substrate corresponding to high frequency, by 
arranging many earthing conductors and power source wires, the same effect 
was acquired with having carried out multiple connection of the part for 
inductance, and the wave number characteristic is improved. 
[0003] The through hole is formed by drilling a through-hole in a core 
substrate with a drill. However, in a drill, a detailed through hole cannot be 
formed with a narrow pitch, but it is becoming difficult to allocate a number 
of the power source wires and earthing conductors needed now. For this 
reason, using laser for a core substrate and drilling a through-hole is studied. 
[0004] 

[Problem(s) to be Solved by the Invention] However, heartwood, such as glass 
fabrics, is allocated inside, in order to form a through hole in a core substrate 
about 1 mm thick by laser, it is necessary to carry out long time irradiation of 
the laser for every hole, in order to drill hundreds of through-holes, floor to 
floor time becomes long, and a manufacturing cost increases. On the other 
hand, the open circuit might arise in the thermo cycle etc. and the through 
hole of the byway was unreliable as compared with the through hole of the 
major diameter by the existing drill. 

[0005]this invention is made in order to solve SUBJECT mentioned above, 
and it comes out. The high frequency characteristic of the purpose and a 
power source wire is improved, and it is in providing the manufacturing 
method of the multilayer printed wiring board which may be made to prevent 
malfunction of the IC chip resulting from the shortage of an electric power 
supply, and this multilayer printed wiring board. 

[0006] 

[Means for Solving the Problem]In order to attain the above-mentioned 
purpose, Claim 1 makes it a technical feature to have allocated a through 
hole where paths differ in said core substrate in a multilayer printed wiring 
board which laminates a resin insulating layer between layers, and a 
conductor circuit by turns to a core substrate in which a through hole which 
connects the upper and lower sides was formed. 

[0007]In an invention of Claim 1, since a through hole where paths differ in a 
core substrate is allocated, flexibility of wiring density of a through hole can 
be raised. Here, many power source wires and earthing conductors can be 
allocated by using a through hole of a byway as a power source wire and an 
earthing conductor, a part for inductance of a power source wire to an IC chip 
and an earthing conductor is reduced, and it becomes possible to prevent 
malfunction of an IC chip. 

[0008]In a multilayer printed wiring board which laminates a resin 
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insulating layer between layers, and a conductor circuit by turns to a core 
substrate in which a through hole which connects the upper and lower sides 
was formed, Claim 2 mainly allocates a through hole of a byway in a center 
section of said core substrate, It makes to mainly have allocated a through 
hole of a major diameter in a peripheral part into a technical feature. 
[0009] Claim 3 makes it a technical feature to mainly have allocated a power 
source wire and an earthing conductor in a through hole of said byway, and 
to mainly have allocated a signal wire in a through hole of said major 
diameter in Claim 2. 

[0010]In Claim 2 and an invention of 3, since a through hole of a byway is 
allocated in a center section of the core substrate and a through hole of a 
major diameter is allocated in a peripheral part, wiring density of a center 
section can be raised. By using a through hole of a byway of a center section 
as a power source wire and an earthing conductor, while being able to 
allocate many power source wires and earthing conductors, a wire length 
from an IC chip to an external board can be shortened. For this reason, the 
amount of inductance of a power source wire to an IC chip and an earthing 
conductor decreases, and it becomes possible to prevent malfunction of an I C 
chip. A center section which can be set in this case is possible also for 
replacing as directly under [ of an IC chip ]. 

[001l]A process in which Claim 4 forms at least a process of forming a 
through-hole of a byway which serves as a through hole at the following (A)" 
(A) core substrates in a manufacturing method of a multilayer printed wiring 
board provided with a process of - (B), and a through-hole from which it 
becomes with a through hole of a major diameter at the (B) aforementioned 
core substrate. 

[00 12] Since a through-hole of a byway which becomes a core substrate with a 
through hole, and a through-hole used as a through hole of a major diameter 
are formed, a core substrate with high flexibility of wiring density can consist 
of inventions of Claim 4 at a low price. Formation of each through hole may 
use whichever of laser and a drill. It is desirable to use laser for formation of 
a through hole of a byway especially. It is also possible to use as laser area 
processing and two or more kinds of laser using a mask which could use 
carbon dioxide, an excimer, YAG, UV, etc., and drilled a through-hole. 
[00 13] Claim 5 irradiates a center section of the following (A) : (A) core 
substrates in a manufacturing method of a multilayer printed wiring board 
provided with a process of - (B) with laser at least, Or a process of forming a 
through-hole which irradiates with laser a process of forming a through-hole 
of a byway which serves as a through hole with a drill, and a peripheral part 
of the (B) aforementioned core substrate, or serves as a through hole of a 
major diameter with a drill. 

[00 14] Claim 6 makes it a technical feature to mainly have allocated a power 
source wire and an earthing conductor in a through hole of said byway, and 
to mainly have allocated a signal wire in a through hole of said major 
diameter in Claim 5. 
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[00 15] In Claim 4 and an invention of 5, since a through hole of a byway is 
formed in a center section of the core substrate with laser or a drill and a 
through hole of a major diameter is formed in a peripheral part by drill or 
laser, a core substrate with high flexibility of wiring density of a center 
section can be formed at a low price. By using a through hole of a byway of a 
center section as a power source wire and an earthing conductor, while being 
able to allocate many power source wires and earthing conductors, a wire 
length from an IC chip to an external board can be shortened. For this 
reason, the amount of inductance of a power source wire to an IC chip and an 
earthing conductor decreases, and it becomes possible to prevent malfunction 
of an IC chip. In order to use a through hole of a high byway of probability 
which a faulty connection generates mainly as a power source wire and an 
earthing conductor, using a through hole of a low major diameter of 
probability which a faulty connection generates mainly as a signal wire, 
Even if an open circuit arises in a through hole by the side of the power 
source wire concerned and an earthing conductor, a multilayer printed wiring 
board can continue normal operation. 
[0016] 

[Embodiment of the Invention] Hereafter, a multilayer printed wiring board 
concerning the embodiment of this invention and a manufacturing method 
for the same are explained with reference to figures. First, the composition of 
the multilayer printed wiring board concerning a 1st embodiment of this 
invention is explained with reference to drawing 7 in which the sectional 
view of the multilayer printed wiring board 10 used as a package substrate is 
shown, and drawing 8 in which the state where carried the IC chip in this 
multilayer printed wiring board, and it attached to the daughter board is 
shown. 

[00 17] As shown in drawing 8 , in the multilayer printed wiring board 10, the 
through hole 36A of a byway (100 micrometers) is formed in the central site 
of the core substrate 30, the through hole 36B of a major diameter (300 
micrometers) is formed in the periphery side, and the conductor circuit 34 is 
formed in both sides of this core substrate 30. On this core substrate 30, the 
resin insulating layer 50 between lower layer side layers in which the viahole 
60 and the conductor circuit 58 were formed is allocated. On this resin 
insulating layer 50 between lower layer layers, the resin insulating layer 150 
between the upper layers in which the viahole 160 and the conductor circuit 
158 were formed is arranged. The solder resist layer 70 is allocated on the 
resin insulating layer 150 between the upper layers. 

[0018]The solder bumps 76S, 76V, and 76G for connection with an IC chip are 
allocated in the opening of the solder resist layer 70 by the upper surface of 
the multilayer printed wiring board 10. On the other hand, the solder bumps 
76S, 76V, and 76G for connection with a daughter board are allocated in the 
opening of the solder resist layer 70 by the bottom of the package substrate. 
[0019]The pad 92S for signals, the pad 92V for power supplies, and the pad 
92G for grounding are allocated by IC chip 90. The pad 92S for signals is 
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connected to the major-diameter through hole 36B by the side of the 
periphery of the core substrate 30 via the solder bump 76S for signals 
through the viahole 160 of the resin insulating layer 150 between layers, and 
the viahole 60 of the resin insulating layer 50 between layers. And it is 
connected to the pad 96S for signals by the side of the daughter board 94 
from the solder bump 76S for signals via the viaholes 60 and 160 by the side 
of [ this major-diameter through hole 36B to ] the undersurface. 
[0020]On the other hand, the pad 92V for power supplies of IC chip 90 is 
connected to the byway through hole 36A of the central site of the core 
substrate 30 via the solder bump 76V for power supplies, and the viaholes 
160 and 60 on top. And it is connected to the pad 96V for power supplies by 
the side of the daughter board 94 from the solder bump 76V for power 
supplies via the viaholes 60 and 160 by the side of [ this byway through hole 
36A to ] the undersurface. Similarly, the pad 92G for grounding of IC chip 90 
is connected to the byway through hole 36A of the central site of the core 
substrate 30 via the solder bump 76G for grounding, and the viaholes 160 
and 60 on top. And it is connected to the pad 96G for grounding by the side of 
the daughter board 94 from the solder bump 76G for grounding via the 
viaholes 60 and 160 by the side of [ this byway through hole 36A to ] the 
undersurface. 

[002l]Management of wiring with this IC chip and core substrate is shown in 
drawing 9 (A), and the upper surface of the core substrate 30 is shown in 
drawing 9 (B). Notice drawing 8 mentioned above about the point of a 
graphic display which reduced the number of the through holes 36A and 36B 
for convenience, and had been shown. As shown in drawing 9 (B), the byway 
through hole 36A is allocated in the center section of the core substrate 30, 
and the major-diameter through hole 36B is allocated in the substrate 
periphery side. And as shown in drawing 9 (A), the line from the power 
supply pad 92V and the ground pad 92G of IC chip 90 is mainly allocated in 
the byway through hole 36A of the core substrate 30. And the line from the 
pad 92S for signals of IC chip 90 is mainly allocated in the major- diameter 
through hole 36B of a core substrate. The byway through hole 36A is formed 
by laser so that it may mention later, and as for the major- diameter through 
hole 36B, forming with a drill is desirable. Instead, both the byway through 
hole 36A and the major- diameter through hole 36B can also be formed with 
laser or a drill. 

[0022]According to this embodiment, since the byway through hole 36A is 
formed in the center section of the core substrate 30 by laser and the through 
hole 36B of a major diameter is formed in a peripheral part with a drill, a 
core substrate with high wiring density of a center section can be formed at a 
low price. By using the byway through hole 36A of a center section as a 
power source wire and an earthing conductor, while being able to allocate 
many power source wires and earthing conductors, the wire length from IC 
chip 90 to the daughter board 94 can be shortened. For this reason, the 
amount of inductance of the power source wire to an IC chip and an earthing 
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conductor decreases, electric power is supplied in an instant, change of an 
earth level is prevented, and it becomes possible to prevent malfunction of an 
IC chip. In order to use the high byway through hole 36A of the probability 
which a faulty connection generates mainly as a power source wire and an 
earthing conductor, using the low major-diameter through hole 36B of the 
probability which a faulty connection generates mainly as a signal wire, 
Even if an open circuit arises in the through hole by the side of the power 
source wire concerned and an earthing conductor, a multilayer printed wiring 
board can continue normal operation. 

[0023] Hereafter, the manufacturing method of the multilayer printed wiring 
board 10 shown in drawing 7 and drawing 8 is explained with reference to 
figures. Here, the outline composition of the carbon dioxide gas laser which 
drills a through-hole in the core substrate 30 and the resin insulating layer 
50 between layers is first explained with reference to drawing 10 . Mitsubishi 
Electric ML505GT is used as a laser device concerning an embodiment. 
Mitsubishi Electric2 [ ML5003D] is used as the C02 laser transmitter 180. 
[0024] The light which came out of the laser generator 180 enters into the 
galvano-head 170 via the mask 182 for transfer for making the focus on a 
substrate clear. The galvano-head 170 comprises 1 set of galvanomirrors at 
two sheets of the galvanomirror 174X which scans a laser beam in the 
direction of X, and the galvanomirror 174Y scanned in the direction of Y, 
These mirrors 174X and 174Y are driven by the motors 172X and 172Y for 
control. The motors 172X and 172Y adjust the angle of the mirrors 174X and 
174Y according to the control command from the control device which is not 
illustrated, and they are constituted so that the detecting signal from the 
built-in encoder may be sent out to this computer side. 

[0025]A laser beam is scanned in the direction of X-Y via the galvanomirrors 
174X and 174Y, respectively, passes along the f-theta lens 176, and forms the 
through-hole 33B for through holes in the core substrate 30. The core 
substrate 30 is laid in X-Y table 190 which moves in the direction of X~Y. 
[0026]Then, the manufacturing process of the multilayer printed wiring 
board concerning a 1st embodiment of this invention is explained with 
reference to drawing 1 thru/or drawing 6 . According to this 1st embodiment, 
a multilayer printed wiring board is formed depending on the method of a 
semi additive. 

[0027] (l) Copper clad laminate 30A which the 18-micrometer copper foil 32 
laminates to both sides of the substrate 30 which consists of 0.8 -mm -thick 
glass epoxy resin or BT (bismaleimide triazine) resin as shown in drawing 1 
(A) was made into the charge of a start material. This copper clad laminate 
30A First, NaOH (10 g/1), NaC10 2 (40 g/1), the solution containing Na 3 P0 4 (6 
g/1) -- melanism - reduction processing which makes a reduction bath the 
solution containing the blackening treatment made into a bath (oxidation 
bath) and NaOH (10 g/1), and NaBHi (6 g/1) is performed, and the roughened 
surface 32 beta is formed in all the surfaces of the copper foil 32 (refer to 
drawing 1 (B)). Here, although the roughened surface was formed by 
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melanism reduction processing, a roughened surface can also be established 
with etching mentioned later or nonelectrolytic plating. 

[0028] (2) Next, it lays in X-Y table 190 of the carbonic acid laser device which 
mentioned the substrate 30 above with reference to drawing 10 , With a CO2 
gas laser with a wavelength of 10.4 micrometers, the through-hole 33A 100 
micrometers in diameter is drilled in the center of the substrate 30 in a 300- 
micrometer pitch by the beam diameter of 5 mm, top hat mode, the pulse 
width for 50 microseconds, and the conditions often shots (refer to drawing 1 
(C) and drawing 9 (B)). 

[0029] (3) And drill the through-hole 33B 300 micrometers in diameter in the 
peripheral part of the core substrate 30 in a 600 -micrometer pitch with the 
drill 98 (refer to drawing 1 (D) and drawing 9 (B)). 

[0030]It is immersed in electroless plating liquid and a copper-plating film by 
depositing on the side attachment wall of the through-holes 33A and 33B 
Then, the through hole 36A, After forming 36B (drawing 2 (A)), in accordance 
with a conventional method, the inner layer copper pattern (lower layer 
conductor circuit) 34 is formed in both sides of a substrate by etching at 
pattern state ( drawing 2 (B)). 

[0031] (4) Wash in cold water the substrate in which the lower layer 
conductor circuit 34 was formed, and after drying, an etching reagent is 
sprayed on both sides of a substrate by a spray, The roughened surface 36 
beta was formed in all the surfaces of the lower layer conductor circuit 34 at 
the roughened surface 34 beta, and the land 36a and wall of the through 
holes 36A and 36B by etching the surface of the lower layer conductor circuit 
34, the land 36a surface of the through holes 36A and 36B, and a wall (refer 
to drawing 2 (C)). A roughened surface can be formed by melanism and 
reduction processing, in this case, the solution containing NaOH (10 g/l), 
NaC102 (40 g/l), and Na3P04 (6 g/l) melanism — reduction processing which 
makes a reduction bath the solution containing the blackening treatment 
made into a bath (oxidation bath) and NaOH (10 g/l), and NaBH4 (6 g/l) is 
performed. 

[0032]A roughened surface can also be formed in the etching reagent which 
consists of the second copper complex, organic acid salt and hydrogen 
peroxide, and sulfuric acid by immersion or carrying out a spray. A 
roughened surface can also be formed with nonelectrolytic plating. In 
forming a roughened surface with nonelectrolytic plating, Carry out alkaline 
degreasing, and carry out soft etching to the substrate 30 in which the 
conductor circuit 34 was formed, and it ranks second to it, Process with the 
catalyst solution which consists of chloridation PARAJIUUMU and organic 
acid, and a Pd catalyst is given, Copper sulfate 3.2x10 2 mol/l after activating 
this catalyst, Nickel sulfate 3.9xl0" 3 mol/l, complexing agent 5.4xl0* 2 mol/l, 
Sodium hypophosphite 3.3xl0 _1 mol/l, boric acid 5.0x10" imol/l, 0.1 g/l of 
surface-active agents (the Nissin Chemical Industry make, Sir FIRU 465), It 
dips in the electroless plating liquid which consists of PH=9, and length, and 
the enveloping layer and roughened layer of a needlelike alloy which carry 
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out lateral vibration and become the conductor circuit 34 and the land 36a 
surface of the through hole 36 from Cu-nickel-P are provided in 1 time per 4 
seconds at a rate 1 minute after immersion. 

[0033] (5) By using a printing machine for both sides of a substrate, and 
applying to them the resin filler 40 which uses cycloolefin system resin or 
epoxy system resin as the main ingredients, it was filled up in between the 
lower layer conductor circuits 34 or the through hole 36A, and 36B, and 
stoving was performed. That is, this process is filled up with the resin filler 
40 in between the lower layer conductor circuits 34 or the through hole 36A, 
and 36B (refer to drawing 2 (D)). 

[0034] (6) One side of a substrate which finished processing of the above (5) 
by belt sander polish using belt abrasive paper (made by Sankyo Rikagaku). 
It ground so that the resin filler 40 might remain in neither the surface of 
the lower layer conductor circuit 34, nor the land 36a surface of the through 
holes 36A and 36B, and subsequently buffing for removing the crack by the 
above-mentioned belt sander polish was performed. Such a series of polishes 
were similarly performed about the field of another side of a substrate. And 
heat cure of the filled resin filler 40 was carried out (refer to drawing 3 (A)). 
[0035]Thus, remove the roughened layer 34 beta of the layer part of the resin 
filler 40, and the lower layer conductor circuit 34 upper surface with which 
the through hole 36 grade was filled up, and substrate both sides are 
smoothed, The wiring board which the resin filler 40 and the side of the 
lower layer conductor circuit 34 stuck firmly via the roughened surface 34 
beta, and the internal surface and the resin filler 40 of the through hole 36 
stuck firmly via the roughened surface 36 beta is obtained. 
[0036] (7) Next, the same etching reagent as the etching reagent used above 
(4) is sprayed on both sides of the substrate which finished processing of the 
above (6) by a spray, By etching the surface of the lower layer conductor 
circuit 34 and the land 36a surface of the through hole 36 by which flattening 
was once carried out, the roughened surface 34 beta was formed in all the 
surfaces of the lower layer conductor circuit 34, and the roughened layer 36 
beta was formed in the land 36a surface of a through hole (refer to drawing 3 
(B)). Although the roughened surface is formed by etching at this process, a 
roughened layer can also instead be formed with nonelectrolytic plating. 
[0037] (8) Next, vacuum-pressure-arrival-laminate to both sides of the 
substrate which passed through the above-mentioned process by pressure [ of 
5kg/cm ] 2 , carrying out temperature up of the 50-micrometer-thick heat- 
hardened type cycloolefin system resin sheet to the temperature of 50-150 **, 
and form in them the resin insulating layer 50 between layers which consists 
of cycloolefin system resin (refer to drawing 3 (C)). The degree of vacuum at 
the time of vacuum pressure arrival is adjusted to lOmmHg. 
[0038]With a CO2 gas laser with a wavelength of 10.4 micrometers, (9) Next, 
the beam diameter of 5 mm, The opening 48 for viaholes 80 micrometers in 
diameter was formed in the resin insulating layer 50 between layers which 
consists of cycloolefin system resin on top hat mode, 15 microseconds of pulse 
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width, the bore diameter of 0.5 mm of a mask, and the conditions of five 
shots (refer to drawing 3 (D)). Then, desmear treatment was performed using 
oxygen plasma. 

[0039] (10) Next, plasma treatment was performed using SV-4540 by Japan 
vacuum-technology incorporated company, and the surface of the resin 
insulating layer 50 between layers was roughened (refer to drawing 4 (A)). 
Under the present circumstances, argon gas was used as inactive gas, it is 
the electric power 200W, 0.6 Pa of gas pressure, and conditions with a 
temperature of 70 **, and plasma treatment was carried out for 2 minutes. 
[0040] (11) Next, after exchanging internal argon gas using the same device, 
Cu weld slag was performed after nickel weld slag on condition of for [ 
atmospheric pressure / of 0.6 Pa /, temperature /of 80 ** / electric power 
200W, and time ] 5 minutes, and nickel~Cu alloy layer 52 was formed in the 
surface of the resin insulating layer 50 between polyolefin system layers. At 
this time, the thickness of the formed nickel/Cu metal layer 52 was 0.2 
micrometer of Ci layer (0.05 micrometer) and a Cu layer (0.15 micrometer) 
(refer to drawing 4 (B)). 

[004l](l2) Stick a commercial photosensitive dry film on both sides of the 
substrate which finished the above-mentioned processing, and a photomask 
film is laid in them, After exposing by 100 mJ/cm 2 , the development was 
carried out by sodium carbonate 0.8%, and the pattern of the 15 -micrometer - 
thick plating resist 54 was formed (refer to drawing 4 (O). 

[0042](l3) Next, electroplating was given on condition of the following and 
the 15-micrometer-thick electroplating film 56 was formed (refer to drawing 
5_(A)). It means that plating restoration etc. of the portion used as thickness 
attachment and the viahole 60 of a portion which serve as the conductor 
circuit 58 at the process mentioned later with this electroplating film 56 were 
performed. The additive agent in electroplating solution is ATOTEKKU 
Japan KAP ARASHID O HL. 
[0043] [Electroplating solution] 

Sulfuric acid 2.24 mol/1 copper sulfate 0.26 mol/1 additive agent 19.5 ml/1 
[Electroplating conditions] 

Current density 1 A/dm 2 time 65 part temperature 22**2 ** [0044] (14) 
Subsequently, after carrying out the strip of the plating resist 54 by NaOH 
5%, Dissolution removal was carried out by etching using the mixed liquor of 
nitric acid and sulfuric acid, and hydrogen peroxide of nickel-Cu alloy layer 
52 which existed under the plating resist 54, and the conductor circuit 58 
(the viahole 60 is included) with a thickness of 16 micrometers which consists 
of electrolytic copper plating film 56 grade was formed (refer to drawing 5 
(B)). 

[0045] (15) Then, the above (5) By repeating the process of - (13), the upper 
resin insulating layer 150 between layers, the conductor circuit 158, and the 
viahole 160 were formed further (refer to drawing 5 (C)). 

[0046] (16). Next, made it dissolve in diethylene glycol dimethyl ether 
(DMDG) so that it may become 60% of the weight of concentration. Oligomer 
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(molecular weight- 4000) 46.67 weight section of the photosensitive grant 
which acrylic-ized 50% of the epoxy group of cresol novolak type epoxy resin 
(made by Nippon Kayaku Co., Ltd.), 80% of the weight of the bisphenol A 
type epoxy resin (oil recovery shell company make.) in which methyl ethyl 
ketone was dissolved trade name: -- Epicoat 1001 15 weight section and an 
imidazole hardening agent (made in Shikoku Chemicals.) trade name- the 
polyfunctional acrylic monomer (the Nippon Kayaku Co., Ltd. make.) which 
are 2E4 MZ-CN1.6 weight section and a photosensitive monomer trade 
name^ -- R6043 weight section - the same - a multivalent acrylic monomer 
(the Kyoei Kagaku K.K. make.) trade name: — six ADPE1.5 weight section 
and a dispersed system defoaming agent (the Sannopuko make.) Trade name 
: Take S-65 0.71 weight section in a container, stir and mix, and a mixed 
composition is prepared, as opposed to this mixed composition - as a 
photopolymerization initiator ■- benzophenone (made by Kanto Kagaku) 2.0 
weight section, and Michler's-ketone (made by Kanto Kagaku) 0.2 weight 
section as a photosensitizer in addition, the soldering resist composition 
(organic resin insulating material) which adjusted viscosity to 2.0 Pa and s at 
25 ** was obtained. In the case of 60 rpm, in the case of rotor No. 4 and 6 
rpm, measurement of viscosity was based on rotor No. 3 by the Brookfield 
viscometer (the Tokyo Keiki Co., Ltd. make, DVL-B type). 

[0047] (17) Next, the above-mentioned soldering resist composition is applied 
to both sides of a multilayer interconnection board by a thickness cf 20 
micrometers, After carrying out for 20 minutes at 70 ** and performing a 
drying process on condition of for 30 minutes at 70 **, The 5-mm-thick photo 
mask in which the pattern of the solder resist opening was drawn was stuck 
to the solder resist layer, it exposed by the ultraviolet rays of 1000 mJ/cm 2 , 
the development was carried out with the DMTG solution, and the opening 
71 200 micrometers in diameter was formed. At 120 ** at 100 ** by 80 ** 
further for 1 hour for 1 hour And 1 hour, The solder resist layer (organic 
resin insulating layers) 70 which heat-treated on the conditions of 3 hours at 
150 **, respectively, and was made to harden a solder resist layer, in which 
the solder pad portion carried out the opening and in which the thickness is 
20 micrometers was formed (drawing 6 (A)). The resin film which carried out 
semi-hardening of the solder resist may be stuck, and the opening of the 
soldering pads may be carried out by exposure and development, or laser. 
[0048](18) Next, the substrate in which the solder resist layer (organic resin 
insulating layers) 70 was formed, Nickel chloride (2.3x10" l moVl), sodium 
hypophosphite (2.8x10 ^mol/l), It was immersed in the electroless nickel 
plating liquid of pH=4.5 containing sodium acid citrate (l.SxlO^mol/l) for 20 
minutes, and the 5- micrometer- thick nickel plating layer 72 was formed in 
the opening 71 (drawing 6 (B)). The substrate Gold cyanide potassium 
(7.6xl0" 3 mol/l), Ammonium chloride (1.9x10 ^mol/l), sodium acid citrate 
(1.2x10 ^01/1), It was immersed in the electroless plating liquid containing 
sodium hypophosphite (1.7x10 ^01/1) for 7.5 minutes on 80 ** conditions, 
and the 0.03 -micrometer- thick gold plating layer 74 was formed on the nickel 
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plating layer 72. 

[0049] (19) After this, print soldering paste to the opening of the solder resist 
layer 70, by carrying out a reflow at 200 **, form the solder bumps (solder 
object) 76S, 76V, and 76G, and complete the multilayer printed wiring board 
10 (refer to drawing 7) . 

(20) Finally attach IC chip 90 to the solder bumps 76S, 76V, and 76G of the 
multilayer printed wiring board 10 by the pads 92S and 92V and laying IC 
chip 90 so that it may correspond 92G, and performing a reflow. And the 
package substrate 10 concerned is laid in the daughter board 94, and it lays 
to the daughter board concerned by performing a reflow (drawing 8) . 
[0050]Then, a multilayer printed wiring board concerning a 2nd embodiment 
of this invention and a manufacturing method for the same are explained. 
Drawing 17 shows the section of the multilayer printed wiring board 
concerning a 2nd embodiment applied to the package substrate. The 
multilayer printed wiring board 110 of this 2nd embodiment is the same as 
that of a 1st embodiment mentioned above with reference to drawing 7 . 
However, although the solder bumps 76S, 76V, and 76G were allocated in the 
undersurface of a multilayer printed wiring board in a 1st embodiment, the 
conductive connecting pin 78 is allocated in this 2nd embodiment. 
[005l]Then, the manufacturing method of the multilayer printed wiring 
board of a 2nd embodiment is explained. Here, production of the resin film 
for the resin insulating layers between A. layers and preparation of B. resin 
filler are explained first. 

A. Production bisphenol A type epoxy resin (weight per epoxy equivalent 469, 
Epicoat 1001 by oil recovery shell epoxy company) 30 weight section of the 
resin film for the resin insulating layers between layers, Cresol-novolakrtype- 
epoxy-resin (weight per epoxy equivalent 215, Epiclon N-673 by Dainippon 
Ink & Chemicals, Inc.) 40 weight section, Triazine structure content phenol 
novolak resin (phenolic hydroxyl equivalent 120, Dainippon Ink & 
Chemicals, Inc. make FENO light KA-7052) 30 weight section Ethyl 
diethylene glycol acetate 20 weight section, Carry out heating and dissolving, 
stirring to solvent naphtha 20 weight section, and there End epoxidation 
polybutadiene rubber (Nagase Brothers Chemical Industry company make 
DENAREKKUSU R-45EPT) 15 weight section, and the 2-phenyl- 4, 5- 
bis(hydroxymethyl)imidazole grinding article 1.5 weight section, The amount 
part of pulverizing silica duplexs and silicon system defoaming agent 0.5 
weight section were added, and the epoxy resin composition was prepared. 
After applying using a roll coater so that the thickness after drying the 
obtained epoxy resin composition on a 38-micrometer-thick PET film may be 
set to 50 micrometers, the resin film for the resin insulating layers between 
layers was produced by making it dry for 10 minutes at 80-120 **. 
[0052]B. The mean particle diameter coated with the silane coupling agent 
on preparation bisphenol female mold epoxy monomer (oil recovery shell 
company make and molecular weight : 310, YL983U) 100 weight section of a 
resin filler, and the surface at 1.6 micrometers, the diameter of grain of 
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maximum size ■■ a Si02 spherical particle (the Adtec Corp. make.) of 15 
micrometers or less CRS 1101-CE170 weight section and leveling agent 
(Sannopuko PERENORU S4) 1.5 weight section were taken in the container, 
and the viscosity prepared the resin filler of 45 - 49 Pa-s at 23**1 ** by 
carrying out stirring mixing. Imidazole hardening agent (made in [ Shikoku 
Chemicals ], 2E4 MZ-CN) 6.5 weight section was used as a hardening agent. 
[0053] Copper clad laminate 30A which the 18-micrometer copper foil 32 
laminates to both sides of the substrate 30 which consists of glass epoxy 
resin with a manufacturing method (l) thickness of 0.8 mm or BT 
(bismaleimide triazine) resin of a multilayer printed wiring board was made 
into the charge of a start material (refer to drawing 11 (A)). This copper clad 
laminate 30A First, NaOH (10 g/1), NaC102 (40 g/l), the solution containing 
Na3P04 (6 g/l) melanism - reduction processing which makes a reduction 
bath the solution containing the blackening treatment made into a bath 
(oxidation bath) and NaOH (10 g/l), and NaBHU (6 g/l) was performed, and 
the roughened surface 32 beta was formed in all the surfaces of the copper 
foil 32 (refer to drawing 11 (B)). 

[0054](2) Next, lay in the table of the carbonic acid laser device which 
mentioned the substrate 30 above with reference to drawing 10, and drill the 
through-hole 33A 100 micrometers in diameter in the center of the substrate 
30 in a 300 -micrometer pitch by irradiating with carbon dioxide gas laser 
(refer to drawing 11 (C) and drawing 9 (B)). 

[0055] (3) And drill the through-hole 33B 300 micrometers in diameter in the 
peripheral part of the core substrate 30 in a 600 -micrometer pitch with the 
drill 98 (refer to drawing 11 (D) and drawing 9 (B)). It is immersed in 
electroless plating liquid and a copper-plating film by depositing on the side 
attachment wall of the through-holes 33A and 33B Then, the through hole 
36A, After forming 36B (drawing 12 (A)), in accordance with the conventional 
method, the inner layer copper pattern (lower layer conductor circuit) 34 was 
formed in both sides of a substrate by etching at pattern state (cirawing 12 
(B)). 

[0056] (4) Wash in cold water the substrate in which the lower layer 
conductor circuit 34 was formed, and after drying, an etching reagent is 
sprayed on both sides of a substrate by a spray, By etching the surface of the 
lower layer conductor circuit 34, the land 36a surface of the through holes 
36A and 36B, and a wall, the roughened surface 34 beta was formed in all the 
surfaces of the lower layer conductor circuit 34, and the roughened layer 36 
beta was formed in the land 36a surface and the wall of the through holes 
36A and 36B (refer to drawing 12 (C)). As an etching reagent, what mixed 
imidazole copper (II) complex 10 weight section, glycolic acid 7 weight 
section, potassium chloride 5 weight section, and ion-exchange-water 78 
weight section was used. 

[0057] (5) After carrying out the stroke of the resin filler indicated by the 
above-mentioned B, the layer of the resin filler 40 was formed in the through 
holes 36A and 36B and the conductor circuit agenesis part of one side of the 
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substrate 30, and the outer edge section of the conductor circuit 34 within 24 
hours after adjustment by the following method (refer to drawing 12 (D)). 
That is, after pushing in the resin filler 40 in the through hole 36A and 36B 
using a squeegee, it was made to dry on 100 ** and the conditions for 20 
minutes first. Next, the mask in which the portion equivalent to a conductor 
circuit agenesis part carried out the opening was laid on the substrate, the 
layer of the resin filler 40 was formed in the conductor circuit agenesis part 
which is a crevice using the squeegee, and it was made to dry on 100 ** and 
the conditions for 20 minutes. 

[0058] (6) One side of a substrate which finished processing of the above (5) 
by belt sander polish using the belt abrasive paper (made by Sankyo 
Rikagaku) of #600. It ground so that the resin filler 40 might remain in 
neither the surface of the inner layer copper pattern 4, nor the land 36a 
surface of the through holes 36A and 36B, and it ranked second, and buffing 
for removing the crack by the above-mentioned belt sander polish was 
performed. Such a series of polishes were similarly performed about the field 
of another side of a substrate. Subsequently, it carried out at 100 ** for 1 
hour, heat -treatment of 1 hour was performed at 150 **, and the resin filler 
40 was hardened. 

[0059]Thus, flattening of the layer part of the resin filler 40 and the surface 
of the lower layer conductor circuit 34 which were formed in the through 
holes 36A and 36B or a conductor circuit agenesis part is carried out, The 
insulating substrate which the resin filler 40 and the side of the lower layer 
conductor circuit 34 stuck firmly via the roughened surface 34 beta, and the 
internal surface and the resin filler 40 of the through holes 36A and 36B 
stuck firmly via the roughened surface 36 beta was obtained (refer to 
drawing 13 (A)). That is, the surface of the resin filler 40 and the surface of 
the lower layer conductor circuit 34 turn into the same flat surface by this 
process. 

[0060](7) Rinsing and after carrying out acid degreasing, carry out soft 
etching of the above-mentioned substrate, and it ranks second, By spraying 
an etching reagent on both sides of a substrate by a spray, and etching the 
surface of the lower layer conductor circuit 34, the land 36a surface of the 
through holes 36A and 36B, and a wall, The roughened surface 34 beta was 
formed in all the surfaces of the lower layer conductor circuit 34, and the 
roughened layer 36 beta was formed in the land 36a surface of a through hole 
(refer to drawing 13 (B)). As an etching reagent, the etching reagent (mEq 
company make, mEq dirty bond) which consists of imidazole copper (II) 
complex 10 weight section, glycolic acid 7 weight section, and potassium 
chloride 5 weight section was used. 

[006 1] (8) The somewhat larger resin film for the resin insulating layers 
between layers than the substrate produced by the above-mentioned A to 
both sides of the substrate is laid on a substrate, After carrying out 
temporary sticking by pressure and judging on pressure 4kgf7cm 2 , the 
temperature of 80 **, and the conditions for sticking-by-pressure time 10 
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seconds, the resin insulating layer 50 between layers was formed by sticking 
using a vacuum laminator device by the method of further the following 
(refer to drawing 13 (C)). That is, actual sticking by pressure was carried out 
on degree-of-vacuum 0.5Torr and pressure 4kgf/cm 2 , the temperature of 80 
**, and the conditions for sticking-by-pressure time 60 seconds, and the resin 
film for the resin insulating layers between layers was made to heat-harden 
for 30 minutes at 170 ** after that on a substrate. 

[0062] (9) Lay the mask 49 in which the 1.2-mm-thick breakthrough 49a was 
formed on the resin insulating layer 50 between layers. And with a CO2 gas 
laser with a wavelength of 10.4 micrometers on the beam diameter of 4.0 
mm, top hat mode, 5.0 microseconds of pulse width, the diameter of 1.0 mm 
of the breakthrough of a mask, and the conditions of one shot. The opening 
48 for viaholes 80 micrometers in diameter was formed in the resin 
insulating layer 50 between layers (refer to drawing 13 (D)). 
[0063](10) By immersing the substrate 30 in which the opening 48 for 
viaholes was formed, for 10 minutes in the 80 ** solution containing 60 g/1 of 
permanganic acid, and carrying out dissolution removal of the epoxy resin 
particle which exists in the surface of the resin insulating layer 50 between 
layers, The surface of the resin insulating layer 50 between layers including 
the wall of the opening 48 for viaholes was made into the split face (refer to 
drawing 14 (A)). 

[0064](ll) Next, after the substrate which finished the above-mentioned 
processing was immersed in the neutralized solution (made by SHIPUREI), 
it was washed in cold water. The catalyst core was made to adhere to the 
surface of the resin insulating layer 50 between layers, and the internal 
surface of the opening 48 for viaholes by giving a palladium catalyst to the 
surface of this substrate that carried out the surface roughening process (a 
roughening depth of 3 micrometers). 

[0065] (12) Next, the substrate was immersed into the non-electrolytic copper 
plating solution of the following presentations, and the 0.6-3.0 -micrometer- 
thick non-electrolytic copper plating film 51 was formed in the whole split 
face (refer to drawing 14 (B)). 
[Nonelectrolytic plating solution] 

NiSO 4 0.003 mol/1 tartaric acid 0.200 mol/1 copper sulfate 0.030 mol/lHCHO 
0.050 mol/lNaOH 0.100 mol/lalpha and alpha' -bipyridyl 40 mg/1 polyethylene- 
glycol (PEG) 0.10 g/1 [Nonelectrolytic plating conditions] 

It is 35 ** in the degree of solution temperature, and is 40 minutes. 
[0066](13) The 30-micrometer -thick plating resist 54 was formed by sticking 
a commercial photosensitive dry film on the non-electrolytic copper plating 
film 51, laying a mask, exposing by 100 mJ/cm 2 , and carrying out a 
development in sodium carbonate solution 0.8% (refer to drawing 14 (C)). 
[0067](l4) Subsequently, 50 ** water washed the substrate and it degreased, 
and with 25 ** water, after rinsing, after sulfuric acid washed further, 
electrolytic copper plating was performed on condition of the following, and 
the 20-micrometer -thick electrolytic copper plating film 56 was formed (refer 
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to drawing 15 (A)). 
[Electrolysis plating solution] 

Sulfuric acid 2.24 mol/1 copper sulfate 0.26 mol/1 additive agent 19.5 ml/1 
(made in ATOTEKKU Japan, KAPARASHIDO HL) 
[Electrolysis plating conditions] 

Current density 1 A/dm 2 time 65 part temperature 22**2 ** [0068] (15) After 
carrying out the strip of the plating resist 54 by NaOH 5%, carry out the 
etching process of the electroless plating film 51 under the plating resist 54 
with the mixed liquor of sulfuric acid and hydrogen peroxide, and dissolution 
removal is carried out, The conductor circuit (the viahole 60 is included) 58 
with a thickness of 18 micrometers which consists of the non-electrolytic 
copper plating film 51 and the electrolytic copper plating film 56 was formed 
(refer to drawing 15 (B)). 

[0069]The same processing as (16) and (7) was performed, and the roughened 
surface 62 was formed with the etching reagent containing the second copper 
complex and organic acid (refer to drawing 15 (O). 

[0070](17) The above-mentioned (8) By repeating the process of - (16), the 
upper resin insulating layer 160 between layers, the conductor circuit 158, 
and the viahole 160 were formed further, and the multilayer interconnection 
board was obtained (refer to drawing 16 (A))- 

[0071] (18) Next, the same soldering resist composition as a 1st embodiment 
is applied to both sides of a multilayer interconnection board by a thickness 
of 20 micrometers, After carrying out for 20 minutes at 70 ** and performing 
a drying process on condition of for 30 minutes at 70 **, The 5-mm-thick 
photo mask in which the pattern of the solder resist opening was drawn was 
stuck to the solder resist layer, it exposed by the ultraviolet rays of 1000 
mJ/cm 2 , the development was carried out with the DMTG solution, and the 
opening 71 200 micrometers in diameter was formed. And further, by 1 hour 
and 100 **, it carries out at 120 ** for 1 hour for 1 hour, heat-treats [ 80 ** ] 
on the conditions of 3 hours at 150 **, respectively, a solder resist layer is 
stiffened, it has an opening, and the solder resist patterned layer 70 in which 
the thickness is 20 micrometers was formed (drawing 16 (B)). As the above- 
mentioned soldering resist composition, a commercial soldering resist 
composition and the resin film of a solder resist can also be used. 
[0072]The substrate in which the solder resist layer 70 was formed (19) Next, 
nickel chloride (2.3xlO" 1 mol/l), It was immersed in the electroless nickel 
plating liquid of pH=4.5 containing sodium hypophosphite (2.8xl0' 1 mol/l) and 
sodium acid citrate (1.6x10" hnol/l) for 20 minutes, and the 5-micrometer- 
thick nickel plating layer 72 was formed in the opening 71. The substrate 
Gold cyanide potassium (7.6xl0" 3 mol/l), Ammonium chloride (1.9x10 ^01/1), 
sodium acid citrate (1.2x10 ^01/1), It was immersed in the unelectrolyzed 
gold plating liquid containing sodium hypophosphite (1.7x10 ^01/1) for 7.5 
minutes on 80 ** conditions, and the 0.03-micrometer-thick gold plating 
layer 74 was formed on the nickel plating layer 72 (drawing 16 (O). 
[0073](20) After this to the opening of the solder resist layer 70 of a field 
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which lays the IC chip of a substrate. After printing the soldering paste 
containing ****- lead and printing the soldering paste which contains ****- 
antimony in the opening of the solder resist layer 70 of the field of another 
side further, the solder vamps 76S, 76V, and 76G were formed in the upper 
surface by carrying out a reflow at 200 **. And the conductive connecting pin 
78 was allocated in the undersurface, and the printed circuit board 110 was 
manufactured (refer to drawing 17) . 

[0074]Then, a 3rd embodiment of this invention is described. In a 1st and 
2nd embodiment mentioned above, the breakthroughs 33A and 33B were 
drilled in copper-clad ********. On the other hand, in a 3rd embodiment, 
after forming a resin layer in copper-clad ******** ? the breakthroughs 33A 
and 34B are formed. 

[0075]The formation method of the core substrate of this 3rd embodiment is 
explained with reference to drawing 18 . 

(l) Copper clad laminate 30A which the 18-micrometer copper foil 32 
laminates to both sides of the substrate 30 which consists of 0.8 -mm -thick 
glass epoxy resin, BT, FR-4, and FR-5 resin was made into the charge of a 
start material (refer to drawing 18 (A)). It etched into pattern state in 
accordance with the conventional method, and the inner layer copper pattern 
(lower layer conductor circuit) 31 was formed in both sides of a substrate 
(drawing 18 (B)). 

[0076] (2) Next, stick the ABF resin insulating film later mentioned to both 
sides of the substrate 30, and form the resin layer 35 (drawing 18 (O). (3) 
Lay the substrate 30 in the table of the same carbonic acid laser device as a 
1st embodiment, and drill the through-hole 33A 100 micrometers in diameter 
in the center of the substrate 30 in a 300-micrometer pitch by irradiating 
with carbon dioxide gas laser (refer to drawing 18 (D)). 

[0077] (3) And drill the through-hole 33B 300 micrometers in diameter in the 
peripheral part of the core substrate 30 in a 600 -micrometer pitch with the 
drill 98 (refer to drawing 18 (E)). 

(4) After that, it is immersed in electroless plating liquid, and etch and form 
the conductor circuit 34, after forming the through holes 36A and 36B by 
depositing a copper -plating film on the side attachment wall of the through- 
holes 33A and 33B (refer to drawing 18 (F)). Since subsequent processes are 
the same as that of a 1st and 2nd embodiment mentioned above, a graphic 
display and explanation are omitted. 

[0078]As the above-mentioned ABF resin film, the ingredient of poorly 
soluble resin, soluble particles, a hardening agent, and others contains. Each 
is explained below. 

[0079]The particles (henceforth soluble particles) of fusibility distribute the 
resin film used in the manufacturing method of this invention in poorly 
soluble resin (henceforth poorly soluble resin) to acid or an oxidizer at acid or 
an oxidizer. When the same time immersion is carried out, the word of "poor 
solubility" and the "fusibility" which are used by this invention calls 
"fusibility" relatively what has an early dissolution rate for convenience to 
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the solution which consists of the same acid or oxidizer, and calls "poor 
solubility" relatively what has a late dissolution rate to it for convenience. 
[0080]As the above-mentioned soluble particles, the metal particles 
(henceforth, soluble metal particles) of fusibility, etc. are mentioned to acid or 
an oxidizer at the inorganic particle (henceforth, soluble inorganic particle), 
acid, or the oxidizer of fusibility at the resin particle (henceforth, soluble 
resin particle), acid, or the oxidizer of fusibility, for example. These soluble 
particles may be used independently and may be used together two or more 
sorts. 

[008l]The shape in particular of the above-mentioned soluble particles is not 
limited, but a globular shape, a granular type, etc. are mentioned. As for the 
shape of the above-mentioned soluble particles, it is desirable that it is 
uniform shape. It is because the roughened surface which has unevenness of 
uniform granularity can be formed. 

[0082]As mean particle diameter of the above-mentioned soluble particles, 
0.1-10 micrometers is desirable. As long as it is the range of this particle 
diameter, the thing of two or more kinds of different particle diameter may 
be contained. That is, it is containing the soluble particles whose mean 
particle diameter is 0.1-0.5 micrometer, and the soluble particles whose mean 
particle diameter is 1-3 micrometers etc. A thereby more complicated 
roughened surface can be formed and it excels also in adhesion with a 
conductor circuit. In this invention, the particle diameter of soluble particles 
is the length of the longest portion of soluble particles. 

[0083]As the above-mentioned soluble resin particle, what consists of 
thermosetting resin, thermoplastics, etc. is mentioned, and when immersed 
in the solution which consists of acid or an oxidizer, it will not be limited 
especially if a dissolution rate is quicker than the above-mentioned poorly 
soluble resin. As an example of the above-mentioned soluble resin particle, 
for example An epoxy resin, phenol resin, What consists of polyimide resin, 
polyp he nylene resin, polyolefin resin, a fluoro -resin, etc. may be mentioned, 
and it may consist of a kind of these resin, and may consist of a mixture of 
two or more sorts of resin. 

[0084]The resin particle which consists of rubbers can also be used as the 
above-mentioned soluble resin particle. As the above-mentioned rubber, the 
aery lonitrile -butadiene rubber (meta) containing various modified 
polybutadiene rubbers, such as polybutadiene rubber, epoxy denaturation, 
urethane denaturation, and acrylonitrile (meta) denaturation, and a carboxyl 
group, etc. are mentioned, for example. It becomes easy to dissolve a soluble 
resin particle in acid or an oxidizer by using such rubbers. That is, when acid 
other than strong acid can also dissolve when dissolving a soluble resin 
particle using acid, and dissolving a soluble resin particle using an oxidizer, a 
permanganate with comparatively weak oxidizing power can also be 
dissolved. Even when chromic acid is used, it can dissolve by low 
concentration. Therefore, neither acid nor an oxidizer remains on the resin 
surface, and when giving catalysts, such as a palladium chloride, there is no 
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thing [ have ] which a catalyst gives and which it swarms or a catalyst 
oxidizes after roughened surface formation, so that it may mention later. 
[0085]The particles etc. which are chosen from the group which consists of an 
aluminium compound, a lime compound, a potassium compound, a 
magnesium compound, and a silicon compound as the above-mentioned 
soluble inorganic particle, for example and which consist of kinds at least are 
mentioned. 

[0086]As the above-mentioned aluminium compound, they are mentioned by 
alumina, aluminium hydroxide, etc. and, for example as the above-mentioned 
lime compound, For example, they are mentioned by calcium carbonate, 
calcium hydroxide, etc. and as the above-mentioned potassium compound, 
Potassium carbonate etc. are mentioned, as the above-mentioned magnesium 
compound, magnesia, dolomite, basic magnesium carbonate, etc. are 
mentioned and silica, zeolite, etc. are mentioned as the above-mentioned 
silicon compound. These may be used independently and may be used 
together two or more sorts. 

[0087]The particles etc. which are chosen from the group which consists of 
copper, nickel, iron, zinc, lead, gold, silver, aluminum, magnesium, calcium, 
and silicon as the above-mentioned soluble metal particles, for example and 
which consist of kinds at least are mentioned. The surface may be covered 
with resin etc. in order that these soluble metal particles may secure 
insulation. 

[0088]When two cr more sorts are mixed and it uses the above-mentioned 
soluble particles, as a combination of two sorts of soluble particles to mix, the 
combination of a resin particle and an inorganic particle is desirable. While 
both of conductivity can be hurt low and can secure the insulation of a resin 
film, it is because it is easy to aim at adjustment of thermal expansion 
between poorly soluble resin, a crack does not occur in the resin insulating 
layer between layers which consists of resin films and exfoliation does not 
occur between the resin insulating layer between layers, and a conductor 
circuit. 

[0089]When using acid or an oxidizer for the resin insulating layer between 
layers and forming a roughened surface as the above-mentioned poorly 
soluble resin, especially if the shape of a roughened surface can be held, it 
will not be limited, for example, thermosetting resin, thermoplastics, these 
complexes, etc. are mentioned. It may be the photopolymer which gave 
photosensitivity to these resin, by using a photopolymer, exposure and a 
development are used for the resin insulating layer between layers, and the 
opening for viaholes is formed - - things can be carried out. In these, the thing 
containing thermosetting resin is desirable. Thereby, it is because the shape 
of a roughened surface can be held also by plating liquid or various heat- 
treatment. 

[0090]As an example of the above-mentioned poorly soluble resin, an epoxy 
resin, phenol resin, polyimide resin, polyphenylene resin, polyolefin resin, a 
fluoro-resin, etc. are mentioned, for example. These resin may be used 
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independently and may use two or more sorts together. The epoxy resin 
which has two or more epoxy groups in one molecule is more desirable. It is 
because it excels in heat resistance etc., so it not only can form the above- 
mentioned roughened surface, but concentration of stress does not occur in a 
metal layer and exfoliation of a metal layer, etc. cannot break out easily 
under heat cycle conditions. 

[0091] As the above-mentioned epoxy resin, for example Cresol novolak type 
epoxy resin, A bisphenol A type epoxy resin, bisphenol F type epoxy resin, 
Phenol novolak type epoxy resin, alkylphenol novolak type epoxy resin, A 
biphenol female mold epoxy resin, a naphthalene type epoxy resin, 
dicyclopentadiene type epoxy resin, the epoxidation thing of the condensate 
of phenols and the aromatic aldehyde which has a phenolic hydroxyl group, 
triglycidyl isocyanurate, cycloaliphatic epoxy resin, etc. are mentioned. These 
may be used independently and may use two or more sorts together. Thereby, 
it excels in heat resistance etc. 

[0092]As for the above-mentioned soluble particles, in the resin film used by 
this invention, it is desirable to distribute almost uniformly in the above- 
mentioned poorly soluble resin. Even if the roughened surface which has 
unevenness of uniform granularity can be formed and it forms a viahole and 
a through hole in a resin film, it is because the adhesion of the metal layer of 
the conductor circuit formed on it is securable. The resin film containing 
soluble particles may be used only for the layer part which forms a 
roughened surface. Except the layer part of a resin film, since it is not 
exposed to acid or an oxidizer by it, the insulation between the conductor 
circuits through the resin insulating layer between layers is kept certain by 
it. 

[0093]As for the loadings of the soluble particles currently distributed in 
poorly soluble resin, in the above-mentioned resin film, 3 to 40 % of the 
weight is desirable to a resin film. If the loadings of soluble particles may be 
unable to form the roughened surface which has desired unevenness in less 
than 3 % of the weight and exceed 40 % of the weight, When soluble particles 
are dissolved using acid or an oxidizer, it may dissolve to the depths of a 
resin film, and insulation between the conductor circuits through the resin 
insulating layer between layers which consists of resin films cannot be 
maintained, but it may become a cause of a short circuit. 

[0094]As for the above-mentioned resin film, it is desirable to contain the 
ingredient of a hardening agent and others, etc. in addition to the above- 
mentioned soluble particles and the above-mentioned poorly soluble resin. As 
the above-mentioned hardening agent, for example An imidazole series 
hardening agent, an amine system hardening agent, Organic phosphine 
system compounds, such as that which ****************** e d a guanidinium 
system hardening agent, and the epoxy adducts of these hardening agents 
and these hardening agents, triphenyl phosphine, and tetraphenyl 
phosphonium tetraphenylborate, etc. are mentioned. 

[0095] As for the content of the above-mentioned hardening agent, it is 
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desirable that it is 0.05 to 10 % of the weight to a resin film. In less than 0.05 
% of the weight, since hardening of a resin film is insufficient, the degree by 
which acid and an oxidizer invade into a resin film becomes large, and the 
insulation of a resin film may be spoiled. On the other hand, when it exceeds 
10 % of the weight, a superfluous hardening agent component may denature 
the presentation of resin, and the fall of reliability may be caused. 
[0096]As the above and other ingredients, fillers, such as an inorganic 
compound which does not influence formation of a roughened surface, or 
resin, are mentioned, for example. As the above-mentioned inorganic 
compound, silica, alumina, dolomite, etc. are mentioned and polyimide resin, 
a poly acrylic resin, polyamide imide resin, polyphenylene resin, melanin 
resin, olefin system resin, etc. are mentioned as the above-mentioned resin, 
for example. By making these fillers contain, consistency, heat-resistant and 
chemical-resistant improvement, etc. in a coefficient of thermal expansion 
can be aimed at, and the performance of a printed wired board can be raised. 
[0097]The above-mentioned resin film may contain the solvent. As the above- 
mentioned solvent, aromatic hydrocarbon, such as ketone, such as acetone, 
methyl ethyl ketone, and cyclohexanone, ethyl acetate, butyl acetate, a 
cellosolve acetate, toluene, xylene, etc. are mentioned, for example. These 
may be used independently and may be used together two or more kinds. 
[0098] Although the through hole of the byway was allocated in the center 
section and the major-diameter through hole was allocated in the peripheral 
part in the embodiment mentioned above, this invention is not limited to this 
but can allocate the through hole of a byway in the part which needs to raise 
wiring density suitably. 

[0099] [Comparative example l] Besides having formed the through hole of 
the core substrate with the diameter of 100 micrometers altogether with 
laser, it is the same as that of a 1st embodiment. 

[Comparative example 2] Besides having formed the through hole of the core 
substrate with the diameter of 300 micrometers altogether with the drill, it is 
the same as that of a 1st embodiment. 

[Comparative example 3] Besides having formed the through hole of the core 
substrate with the diameter of 100 micrometers altogether with laser, it is 
the same as that of a 2nd embodiment. 

[Comparative example 4] Besides having formed the through hole of the core 
substrate with the diameter of 300 micrometers altogether with the drill, it is 
the same as that of a 2nd embodiment. 

[0100]A 1-GHz high-frequency IC chip was mounted in the multilayer 
printed wiring board of a 1st, 2nd, and 3rd embodiment, and the multilayer 
printed wiring board of the comparative examples 1, 2, 3, and 4, respectively, 
and the comparative study was done. As a result, in the comparative 
examples 2 and 4, the error of the IC chip occurred frequently. Since this has 
few power source wires and earth wires, it is guessed that it is what is 
depended on supply of the power supply having stopped fulfilling demand. 
On the other hand, the multilayer printed wiring board of a 1st, 2nd, and 3rd 
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embodiment and the comparative examples 1 and 3 have provided the stable 
operation. However, in order that the multilayer printed wiring board of the 
comparative examples 1 and 3 may form all the through holes by laser, to the 
multilayer printed wiring board of the 1st - a 3rd embodiment, the 
manufacturing cost is very high and the probability which a through hole 
disconnects becomes high. 
[Brief Description of the Drawings] 

[Drawing l] Drawing 1 (A), (B), (C), and (D) are the manufacturing process 
figures of the multilayer printed wiring board concerning a 1st embodiment 
of this invention. 

[Drawing 2] Drawing 2 (A), (B), (C), and (D) are the manufacturing process 
figures of the multilayer printed wiring board concerning a 1st embodiment 
of this invention. 

[Drawing 3] Drawing 3 (A), (B), (C), and (D) are the manufacturing process 
figures of the multilayer printed wiring board concerning a 1st embodiment 
of this invention. 

[Drawing 4] Drawing 4 (A), (B), and (C) is a manufacturing process figure of 
the multilayer printed wiring board concerning a 1st embodiment of this 
invention. 

[Drawing 5] Drawing 5 (A), (B), and (C) is a manufacturing process figure of 
the multilayer printed wiring board concerning a 1st embodiment of this 
invention. 

[Drawing 6] Drawing 6 (A) and (B) is a manufacturing process figure of the 
multilayer printed wiring board concerning a 1st embodiment of this 
invention. 

[Drawing 7] It is a sectional view of the multilayer printed wiring board 
concerning a 1st embodiment of this invention. 

[Drawing 8] It is a sectional view of the multilayer printed wiring board 
concerning a 1st embodiment of this invention. 

[Drawing 9] Drawing 9 (A) is an explanatory view showing the wiring 

management in a core substrate. 

Drawing 9 (B) is a top view of a core substrate. 

[Drawing 10] It is an explanatory view of the carbon- dioxide-gas-laser device 
which forms an opening. 

[Drawing ll]Drawing 11 (A), (B), (C), and (D) are the manufacturing process 
figures of the multilayer printed wiring board concerning a 2nd embodiment 
of this invention. 

[Drawing 12]Drawing 12 (A), (B), (C), and (D) are the manufacturing process 
figures of the multilayer printed wiring board concerning a 2nd embodiment 
of this invention. 

[Drawing 13]Drawing 13 (A), (B), and (C) is a manufacturing process figure 
of the multilayer printed wiring board concerning a 2nd embodiment of this 
invention. 

[Drawing 14] Drawing 14 (A), (B), and (C) is a manufacturing process figure 
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of the multilayer printed wiring board concerning a 2nd embodiment of this 
invention. 

[Drawing 15]Drawing 15 (A), (B), and (C) is a manufacturing process figure 
of the multilayer printed wiring board concerning a 2nd embodiment of this 
invention. 

[Drawing 16] Drawing 16 (A), (B), and (C) is a manufacturing process figure 
of the multilayer printed wiring board concerning a 2nd embodiment of this 
invention. 

[Drawing 17] It is a sectional view of the multilayer printed wiring board 
concerning a 2nd embodiment of this invention. 

[Drawing 18] lt is a sectional view of the core substrate of the multilayer 

printed wiring board concerning a 3rd embodiment of this invention. 

[Description of Notations] 

30 Core substrate 

33A and 33B Through-hole 

34 Conductor circuit 

36A Byway viahole 

36B Major-diameter through hole 

40 Resin filler 

50 The resin insulating layer between layers 
58 Conductor circuit 
60 Viahole 

70 Solder resist layer 
76S, 76V, 76G solder bump 

150 The resin insulating layer between layers 
158 Conductor circuit 
160 Viahole 
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4±&'©ffi{Ui3 4 0*BtfiLTS«OT&¥?&fl:U 

ttMgaattM oh 3 ioMmtmmmz 

mmtmmfemtA o fc^sifkffi3 6 /j^i/r&isfc 

[0 0 3 6] (7)&fc, hgi!(6)o«ia*»*fca«©iai 50 



2 0 0 l - l 6 8 5 3 l 

8 

I'uJJSS 3 4 «^ifii £ X;l/-*— ;b 3 6©7>K3 6 a 4tiB 
i: £x -y f- y ^-f £ c £: (c <fc *) , h'««ft l»»fS 3 4 
SflBfcfflffciE 3 4 0 5\ X;l/-*-;l/«^> F 3 6 a a 
jBKffiftJi3 6 P*Bf$.LK (0 3 (B) #M) „ 4 
*5, CCXg-pttxy^y^tJ: «3ffl{kffi*»*fiLTV^ 

[0037] (8)^tc ±iaxs*«fc««©pnsii:. 

5 0 ii mom&<t®i/tn*U7 4 h 
£S£ 5 0 ~ l 5 0 °C S T?*Hfl L4tf 5> l£/J 5 k g / c 
m ! T'IM«7U-hL ->7n*b7Y>&®flS 
^P»^5S^8§*6^«5 0^t-g. (03 (C) # 
B8) o 4*5, S*3?£E»l$<Z>*<&g«:, 1 OmmHgta 

[0 0 3 8] (9) ^IC, ffijj 1 0. 4^m©C0! A'X 
U— tfKT, tf-Afi5mnu Yv~7>^v h€~ h\ ^ 
;1/X*S 1 5 fi V X ^ oy/ift. 0 . 5mm, 5 -> a -y h 
O^t-T- -> ^ P * U 7 -f yiRtttiHJSP 5 4 5 M RflttNlnttli 
150 80(i m©A^7^-;WtJ^U 4 8 *mi 

tc (W3 (d) » o z<d&. mm^x-vttm^z 

[0 0 3 9] (10) H*H«RfitB«W:fittlllOS 

v- 4 5 4 o^fflv^r^xvaiffl^fiv Mnttrisi6 

Se5 0OSiS*flifbLfc (EJ4 (A) W 0 CO 

IS, ^gtt**xi:LTl±7;Vny7jx*{£fflL, m/j2 

0 0 W, #XJ± 0 . 6 P a , ffljg 7 0 °C<DfeftT\ 2 ft 

[0040] (ii) rai:3fiH*fflv\ rtSP^7;i/ 

P/^j'X^^L/c^, NiX/^-y^tt, CuX^-y^ 
5-, MEO. 6 Pa, SJt8 0°C, M^J2 0 0W, BSRfl 
5 #H©*ftTfTV\ N i — C u 5 2 * U 

t, ffM^tifcN i /C u#115 2^jJ?«. C i K 
(0. 05/im)i:Cu/i(0. 15/i m) ^£D0. 2 
(imTSoft (0 4 (B) #03) o 

[004 1] (i2).hiEJoa*i*AfcJSfioiiiaic, it« 

;bA^«HLT, 100mJ/cm ? TS^Lfcft, 
0. 8 h U 7 ATIlff jfilU 1 5 p. raO 

i6o^bv>'X h 5 4<D'W — >*&f&Lrz (0 4 (C) 
#Bg) o 

[0 0 4 2] (13)^{C, W"F©*fFT-a^i6ot*S6L 
T, JI2 1 5 (imOt^i!)-3?lS 6%fcf$.LTc (0 5 
(A) #M) . 4*5, £©S3U&o#JK5 6K±»3, ^ 

iUc&Sc 4*5, m^J6ot7j<^'P^M{i, 7h 
x -y ^ -» ^ > $g © A / ^ 2/ K H L T? 5 „ 
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[0043] m$\*b -o 
mm. 2. 24 mol/l 

0.2 6 ranl/l 
^ftPJSPJ 19. 5 ml/1 

1 A/ dm 2 

mm 65 }) 

jgJS 22 + 2 °C 

[0 0 4 4] (H)Ol^ fco^i/Xb 5 4£5%N 
a O HT'f JSH&£ Lfc&, ^-O46o# h 5 4 <D "F 
fcfe{± LTV/c N i -C uf$-£j§5 2^«i3it>*ll! 

t mmi t>m t omt;W.*m t *s x - y ^ > 7 jc t 

£U ttxlS^o^9!l5 6*?fr5>&3J¥£ 1 6 )im©W 
5 8 0W7*-;l/6 0£^fr) £ffMLfc (H 
5 (B) » „ 

[0 0 4 5] (15)^T, hiE(5) ~(13)«T.??^*i'3 

ii-rc^c^, s^t.hja«o«fB8«ii{i*e«ei so, 

5 (C) W B 

[0 0 4 6] (16)#£, ^ifi/y^y^-^^f* 
X— r;l/ (DMDG) M6 0ffilt%<D?t/g{C&£cfc5fc: 
*Uvr->U/3K7'y*Sx3l?*->Jgf||8 (H 
2Mfc2£ttS!) oxstf+s/fi 5 0 %£7 * U ;Wb LfcJSJtt 
Utt^^D rfv— : 4 00 0) 46. 67ft 

y<f-;bx?-;l/r b yfc$ft?£-t+fc 8 0.M%©t£ 
X7x/-;bA§Jx^^^Sg (»{bs/x;i/a«, MSh 
£ : xtfn-b 10 0 1) 1 ^ 
fb^J (HSfbSttSL : 2E4MZ-CN) 1. 

6 MfiSU, / v-T-S § ^ffUlT * U 7 V 

- (B&itmm, Sp u p^: R 6 0 4) 3118, 

<^I7^U^/?- (tt*fk^a», iSfflfj: DP 

E 6 A) 1. SffiM^ 5M^MiJ 

Si, i&ffifi : S - 6 5 ) 0 . 7 1 ffifiSUSSSK 4: »3 , 

*f LTJta^MWffJ 4 Lx^yvy x / > (mMitmt 
Si) 2. )ttSJSSiJi:LT©5li7— 5rh> 

(BBmfc^ttHI) 0. 2M„M];LT, fcfi£2 5°C 
T-2. OP a • sKjDISlLfcV;!/^— l^7X hSlfiK^ 

ttfilf GttKItSBttlik DVL-B© T6 0rpmO 
— £-No. 4, 6 r pmO^ttO-^-N 

[0 0 4 7] (I7)^»c, £JlBffiG£fifiz?)M®{c, .kiEV 
/l/^Ui/XM«2 0 /im(Dff£-p^U 7 0 
2 0 7 0tT3 0 #ra©*fl=Ttt*«yi*?T 

5mm©7* b VX^SV;^- U:7X bglcft' 
iJliTl OOOmJ/cm 2 ©jfifl-ISTIDfc U DM 
T G»ST?SifiM!UIU 2 0 0 /z mCifiSOBin 7 1 * 
MLfto LT, 2^>t, 8 0°CT 1 &m lOOt 



(6) ffi20 0 1 -1 6 8 5 3 1 

10 

T' 1 1 2 0 ICt? 1 B$IH, 1 5 0 "CT- 3 H$|ffl«*ft 

Lfc (123 6 (A) ) „ V;l/?-^7Xb£¥®{bLfc® 

my ^f^^mwf, mx • £*fcs^ttu— »fT-¥ 

[0 0 4 8] (18)#K, vm-u^xm (^-ttwe 
ttiU) 7 0£JB&jcL7c«1fi£, Mit-vtrfr (2. 3 
10 X 1 0 ' mo 1 /l ) , ^ffiyyU-f HJ7A (2. 8 
X 1 0 ' mo 1/1) , ^x>Sg7 MJ7A (1. 6x 
1 0 ' mol/l) 5:^-35 p II = 4 . 5 OlDB-y^ 
2 O^RBaML-T, BHP 7 1 5 /im 

<DX>y$vl/i&c>*Jg7 2*J&$Lfc (B) ) o £ 

6t, -x-^a&^^ryfb^Au^A (7. 6xio ! 

mol/l) , ^UtT^-^A (1. 9xio'mo 
1 / 1 ) , b'J7A ( 1 . 2 x 1 0 ' mo 1 

/ 1 ) , #3SU VS$7 h U^A ( 1 . 7xio'mol 
/l ) ^trMm^fco*fS(C8 0iC©^ffT"7. 55> 
20 fUMitLT, x-y^;l/J6o^Jf7 2±t, jp^O. 0 3 
/imCD^i6o^li7 4£flML.fc 0 
[00 4 9] (19) d<D^ yW-l/->'Xl>i7 O^Fjg 
PCtt^-X h*0MWbT, 2 0 0"CT"J7D--r 
5££{Cj;l3-¥-FB/^7 p QAk,1z.W) 7 6S, 7 6 V, 
7 6 G^JSi&L, BS^« 1 0 5 

(H7«H) o 

S> 7 6V, 7 6GtC/^yK9 2S, 9 2V, 9 2GW 
i£-r5±9 I Cf--y7°9 O^ritBL, U 7D— *f/5 C 
30 tT" I C^-v79 0*BH>ttttS o -?" LT, Si/^v" 
— >*»fill 0^rK-^#— F9 4 tUL, 'J7P-* 

[0050] 3i#a#, *nmv>&2nmzmc%%& 
z&mfvyv B»«©»raB*^ l t t ^ „ roS2i 

±ifiLfclBl*fl0gl6i:lRl«?ft*o (ML, Sg l ^fiSJg 

40 S, 7 6V, 7 6G#EiSSnfctf, COS2»l 

[0 0 5 1] 5l#tt*. S2^fl0B!Bo^Ji^'U>He 
*8S©iS!jS^j£tov^T^-r5o cc-ptiSf, A. 

A. HlBlttiefetMifflWili7-<;l/AOf^fl 

t*X7x/-;l/ASx^i'ii (x#*->S*4 6 
9, ^{ki/x;l/X^i/ttKxVfai— h 10 0 1) 3 0 

50 i/^ft2 1 5, ^cH^^fb^XiittS i^yny 
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N-6 7 3) 4 0ffitt& HJ7^>ttlfitW!"7x/- 

fr/xvytmm (7.1/- 'i M \j\<mhi-"iiA \ 20, a 

2)30 ffil^xf-;l/i>"y U 3— rt/7-tr-f - h20!B 

asp, yyKvht7^ 2 0 mmmcmftLfrft ^tiim 

(^tf-feffclfcT&ttfi ftW*XR-4 5EPT) 
1 5iiSJ:2-7x^l/-'! < 5-tiX (thW 

~>ttfiiggijftfe£iis( l fc„ $ a nfcx#* s/«}ijg«t 

#5 0 /imi:£&«fc-5fcn-;b:3-£— fcffl^T^fiiL 
80-1 2 0 tT" 1 0 $Hffl4HiS-&* C K «t 

[0 0 5 2] B. t8fl§#iJM*©33K 

h'X7i/-;l/F Sixtf* (nbft:-> x ;l4t 
SL ^>-7-» : 3 1 0, YL 983U) 10 OffiJtSk * 

Stf 1 . 6/1 mT, «^i-/-<DLft:^# 1 5 /i mttTO S 
i 0 2 mmttJ- (7 F-r>y^ttK, C R S 110 1- 

ce) i 7oSM»*5j:tfu^uy^j c+i-y/ynn 

SI ^U/-;l>S4) l. 5ffiias*«H8fci:tK *ff 
EftTSCfclCfcO, *©ttJft#2 3± 1 XX4 5~4 
9Pa • sOl»ffi?a<***H»Lfco fcfc, SffciWfcL 

t\ ■< s. tfv-t\>mcM (mmitimm, 2 e 4 m z - 

CN) 6. 5fiaSP^HjV>fco 

[0 0 5 3] fWlTU > hEtt&0itifi#]£ 
(1) J¥2 0. 8mm<D^fvXXJl?*5/fflKSfcHBT 

(t'XYWJ F F'J7v» 8fl!ifr543Sfi3 0C0 

icgigtc 1 8 /xm<DS^?g3 2#^s^- hsnri/^i^ 

»Ji*3 0A*lhf8*mi:Lfc (HI 1 (A) «H) o 
$1"*. <KO«SaWHS3 0A*NaOH (I0g/ 
I) > NaClOi (40g/lKNa 3 PO. (6 

g/D *^tr*»**^tss mm) ttsitt 

*>«fctf, NaOH (1 0g/l) , NaBH, (6 

g / 1 ) £^*^$%Myi^T3il)cM£fjV, 
MS 3 2©^tffiicfflfbffi3 2 ISZmULTc (H 1 1 
(B) W o 

[0 0 5 4] (2)&K, S«3 0^1^ 1 0*#S8LT.l: 

—*f*m%i? &ZtX\ itg 100(t m<Dffl?L 3 3 A £ 
3 0 0(/mf7fTl«i3 OtDfFJfcfc^Ba-rS (H 1 1 

(o &t>*i^9 (b) mm o 

[0 0 5 5] (3)^LT\ F'Jrt/9 8£Tn7Mt£3 0 
JD^SPfc'lftS 3 0 0 ft m(D'M-fl 33B£600/imtf 

y+x-mttz (Mil (d) &tmi9 (b) w 0 

MS<B*o^fStaiSLT, HfL3 3 A, 3 3 

B <Dlll£fc»W>o SK*«rHJ1"S c £ ;l/ 3 
6 A, 3 6B5rMLTfrb (Hi 2 (A) ) , fifjfct 



(7) *$Frfj 2 0 0 l - l 6 8 5 3 l 

12 

( KJHIIttPlft) 3 4&mLfc (m 1 2 

(B) ) „ 

[0 0 5 6] (4)>"«MI(*aB3 4*Jg|fiLfcJ*«** 
ffil^U eSLfcft, X'y^>^^Stti^(Ffij|ffi^X7° 

— ;l/3 6 A, 3 6 B»7>K3 6 a -^(BilrtSlil^rX-v 

ftl&'3 4 0£\ X;l/— ;l/3 6 A, 3 6B©7>K3 
10 6 a SifiRtf rtgJCffifbi 3 6/3 fcJBlSLfc (H 1 2 
( c ) mm „ xyfyy«i:LT, -i 5 2" V-;MH 
(II) gfiti OiRl^ ^>j3-;l«7!8fla5. ttlfl:* 
»J <7 A 5 SfllffltiS «t X * >X^?J< 7 8 ffl Mft^jgfY L 

[0 0 5 7] (5) hgdBKTiE*Lfc«flBi«»W*SEa 

— #-/l/3 6A. 36B, M.l>\ ffi«3 0£D)'rffi»if{* 

o<Dm*B$.Lrc m \ 2 (d) #ko o -rs^^. s 

20 -f\ X+-->*^:fflV^TX;l/— ^— ;l/3 6 A, 3 6 BrttC 
itag7t««4 0*ff LjA^c^ 10 Ot:, 2 0ftO3k 

5>tf M P L v X ^ * S«± K «K U X 5?* ffl ^ 
THfflfcftt>TV^»«:p?]K^(8aiJfc:«IBS«tf 4 0 
<Dm*Bl&L, 10 0°C, 2 0^*ffT'^2^fc o 
[0 0 5 8] (6) ±S2(5) ©J!LS**|^fcaftj<Djtffi 
# 6 0 0 <*>"W H»g!« (J£«afb¥S!) ^fflt/^c 
h It y ^"-Wl^iC i D , rt*«/4*- > 4 oiffi* 
X;l/— ;l/3 6 A, 3 6 BtD-v>F3 6 a gffitfijflg 
30 4 0#S64^J:otW«U .hte^/l' 

h -9- > ^-Bf^tc =t S fl^^ 0 Hi < fcibwmm*fi 

t>mmzi7r>fc 0 l 0 0°CT- l B#Pe3, 15 0°C 

[0 0 5 9] d^i^cLT, X>l-$.-)l>3 6 A, 3 
6 BV^^[!^^l : -®/ J 3cg|5(CJB)ijc^tl/c©Ig7 v eiIM4 0© 
3iJiaiW3«J:lfTJi»ftlSl»3 4 0^ffi*¥aftL, Wfits 
SS«4 0 fcT«^0S83 4 0fflliSfc3!)Wbifi3 4 p 
40 ^LT3Sia{C^*L x ^fcX;l/-*-;l/3 6 A, 3 6 

%mic®mLrcim&m&*mfc (mi 3 (a) # 

19) o t%t>*>, C(DJMlc£K>. ttfl!SSJa»4 0O« 

[006O] (7) I iiMgbfc^ y 

7fX7f>^"U ^o^T\ X'y^>y«i*ISfiOPiiB 
tx^we^ottT, T/i#f*lHlS83 4©aiffli:x 

3 6 A , 3 6 Bf)7>K3 6 a g&t^Mt 
%JLyi-y7tZ>C£lz£l0, timiUm 3 4©^ 

50 iJnlcffifkifn 34^, > F 3 6 a jftiin 
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£ffl<W3 6 P*B)&Lti (m\ 3 (B) mi) „ x-y 
7y77£«tLTt±, -f5^V-;WH (I I) 83*101 
1815, y U n-;M» 7 £ ftflk ififfc* U * A 5 jRfi«fr 
^&5i7fy^l (*>y*ttS!, ;*-y*x-y7#y 

[0 0 6 1] (8) S«<0|floBi{c N .hgEA-eftSlLfcISS 

±£iIL, 1±^4 k g f/cm 2 , ffi/2 8 0°C, j±*f 

mrsi o»o*fr-efiiE»LTa»fLfea % sat, w 
5 c k k «t o rira^^ffien 5 o zim Lfz m 1 3 

A^«t6J:(c, M5?{g0. 5 T o r r , HJj 4 k g f / 
cm 2 , ?Slg8 0t, E»i^RS6 0g>O*ftT**ES 
L, ^£>f£, l 7 0*C-p3 0ii-[SB!!M{tS*fco 
[0 0 6 2] (9) JHBSWBSffiNMi 5 0 .Be, 1 . 2 
mm<DR}I?L4 9 a tfJgf&^ftfcVX^ 4 9*mE? 
%o ■?" LT> i&Jgl 0. 4/im©C0 2 #XU— «f£ 
T, tf-.M?4. 0 mm, h-y^AyK-K, ^bX 
*S5. 0 /ifck VX^CDMil^UDfM 1 . 0 mm, 1 i/3 

v b<Dtkft-T\ Mfflmmtmm 5 0 ic\tm 8 0 ^ m©^ 

•Y7*-;l/fflMP4 8«#Lfc (Ml 3 (D) # 

m) o 

[0 0 6 3] (10) /^7*-;W!iMP4 8%JB&L1t 
S4£3 0£\ 6 0 g/ 1 <Dj&-?yjjyf&%:'3$S8 0°CCD 
igffifc 1 0#H&i«U If P^BI&iUi 5 0OSBBK# 

fi-r5x^+-><siig3te7-*?s»ift£-r5 c tic x *) , a 
cDmrnzmmtLfz mi 4 (a) #sko 0 

[0 0 6 4] (11) ±£JGS!***.;fc*E*, r f 
fflffifMH (ffi{k^£3/im) LfcgJS«©£Bi 
!§Jf 5 o©3iffife«fctf/W7#— JWHfliP 4 8 ©rtigffl' 

[0 0 6 5] (12)#lC, WTO^MO«5ttS?H46-5#7j< 
iS**fc»K*a»LT. Sfl5£fl*:J?£0. 6-3. 
0 /im©*s*fi?Sip6o*Bl5 \*KMLtc (mi 4 

(B) „ 

0WWM>o €?*»*] 



Ni SO. 


0. 


0 


0 


3 


m 


o 


1/1 




0. 


2 


0 


0 


m 


o 


1/1 




0. 


0 


3 


0 


m 


0 


1/1 


HCHO 


0. 


0 


5 


0 


m 


0 


1/1 


N a OH 


0. 


1 


0 


0 


m 


o 


1/1 


a, a' -\£\£VZ/)]/ 








4 0 




m 


8/1 




(P E G) 




0 


. 1 


0 




8/1 



3 5T.CDmUlM.-C-4 Oft 

[00 6 6] (13) KMoMM K77 7 ^ )ih*$mm 



(8) f$Bfl 2 0 0 1 - 1 6 8 5 .3 1 

14 

*M>o*«5 1 tte»)Wtt N VX^£iffitlLT, 100 
mj/cm' T*RftU 0. 8 %K!&7 b V 9 A/k^ffi 

X h 5 4 Wife (m 1 4 (C) #K0 o 
[0 0 6 7] (14)Ol>T\ 0°C0yMT*ffi.ft LT 

M U 2 5 TC©*-?*iJt», S 5 1 flitll-eacJ? LTfr 

*»6ot?§i5 smmhtc cm 1 5 (a) w „ 

10 9it& 2.2 4 mol/l 

fitt^S^ 0 . 2 6 mol/l 

j&bq#J 19. 5 ml/1 

(7 h-r'y ^»^y*k31 */*7»>FH L) 

1 A/ dm' 
B#RS 6 5 ft 

Milt 2 2 ± 2 °C 

[00 6 8] (15)a6o^l^7Xh 5 4£5%NaOH7 
*JWIfc£L;fc», ^©&o*]x7Xh 5 4 T«M«fi?46 
20 o$H5 i*8Hfci:3ilMb!k*©a^a[-px-yf->^Jfi 

f?&5 6*^45)1? 1 8 ^mCDWi*[°JS8 (/^7*- 
^6 0^ts) 5 (631 5 (B) #&) „ 

[0 0 6 9] (16) (7) fc|ai«ofia*ffi/\ m:.-m$£fo 

kfiiifcmmyfy^cjjoT, eft® 6 

2WLt (HI 5 (C) #Bg) o 
[0 0 7 0] (17)±E (8)~(l6)©lS*«»)iS , rci: 
tciO, ?^{c±«©HRgffiil»6»Jii 60, 5»{*[s]SS 
1 5 8Rtf/Vf7*-;l/l 6 0*JBJ*U ^BEilStg^ 
30 mtc (m I 6 (A) #H8) o 

[00 7 1] (18)^(C ^SiSfflKSfi^^ffiK, mi'JI 

S6»«4:ratt©y;i/^-u^x MBj*** 2 0 /1 mol 

JT'l^L, 7 0tT'2 0m 7 0°C-r-3 O^PtS©^ 

-U^XhgtfB^-ST 1 OOOmJ/cm 2 Ojg^. 
^-eigycL, DMTG?g^7'Ilff5ailL, 2 0 0/xmO 
fill©r^P7 1 ^^Lfc 0 ^LT^et, 80°CT-1 
»m 10 0XT'1B#^, 1 2 0°CT- 1 BfPJ, 15 0°C 

40 -p 3 i^iB©^T*n^n4iaMaa*fToT v;i/^- u 

^Xh/i%gfb$-^, BBP*^U 0 (im 

<DV;l/^"-lxi/Xh/^— y«7 0*&l$.Lfc (0 1 6 

(B) ) o ±iay;i/^-u^xnasftfcLTtt, mjfi 

-C ;V A?r{$ ffl 7 S C 1 1 7 1 S o 
[0 0 7 2] (19)^t, y;l/^"-b-7XhJi7 O^rffM 
Lfcffift^, ±g{tx-y7;b (2. 3 X 1 0 ' mo 1 / 
1 ) , Jfcffi'J h'J9A(2. 8 X 1 0 ' m o 1 / 

1 ) , ^xy^f h U 7A ( 1 . 6 x 1 0 ' m o 1 7 
50 1 ) £#€r p H = 4 . 5©It^7Wotlt2 



(9) 

15 

O^fMMMLT, Mr 1 7 llcmZ 5 /im<0--y^;l/i6o 
SI7 2 WLfc ZOW&fei/TyQdkii 
U7A (7. 6 x 1 0 ' mo 1 / 1 ) , l(k7y€--'> 
A (1. 9X10'mol/lK ^i^th'J^A 
(1. Zxio'mol/l), ^ffi'J h U 7 A 

(1. 7 x l o ' mo 1 / 1 ) tttsWiWB&b^ZWL 
K8 0°CtD3kftT*7. 5ftmm.W.LT. -7Wot 
B72±tC, mZO. 0 3 nm<D±tbiZf§7 
Lfc (0 16 (C) ) o 

[0 0 7 3] (2Q)C(D'&, SfficD I C^-y 7£fffit 3 10 

tficD y;b^- u-7x H7 0 aymaic. xX-l&fcfrfT 
- u y*x h li 7 o ©ran c x x- 7 y^t y * a*? -r 5 

fi/u/cX-X h*0]*JUfcSt, 2 0 0tT'J7D-t5 
iiltcj;^) ±Elc{±/u/-£/<;y:/7 6 S, 7 6V, 7 6G 

U 7°'jyhS«l l OMSLfc (0 1 7#B8) . 
[0 0 7 4] 5l*tt#, *fgBj3©^3^ffimtO^T 

JH£tCj*ififL3 3 A, 3 3B^iLfc. ^ntci-IL 20 

Hi»FL3 3 A, 3 4 B£JB#t5 0 
[0 0 7 5] C®£3^*JStt©37£«©jBj«Zjffi-£ 
Ol^T. 0 1 8*#IHbTSiWrSo 
(1) S?0. 8mm0^7Xl*+i'ttE B T\ FR 
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